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1.0 INTRODUCTION

1.1 - Objectwe _

The objectlve of this document is to detal] the procedures and testmg requirements associated

. with the’ {mplementatlon ofa Construction Quality Assurance (CQA) Program for the installation
of the landfill final cover and landfill gas extr getion systems on remaining uncapped portions of
the Crow Lane Landﬁ[l The program: ‘shotild serve as the basis for assessing construgtion

pr ocedures and the adequacy of soil material and geosynthetic material installations assoclated
with the Iandﬁli cappmg system as well as the materials and mstallatmn of landfill gas extractton
wells, ldtela}/headel piping and all appurtenances thereto.

Because the ﬁnal cover system is an important component of the tandfiil’s environmental
protection system, it is imperative that the cover be constructed in accordance with the approved
plans and that a dctalied record of the construction be produced to dooument that compliance.

This- CQA manual satisfies the guidelines of the Department of Environmental Protection (DEP)
as described in: Landfitl Techmcal Guldancfs Manual (May 1997) and 310 CMR 19.106:,
Construction Cpmﬁcatloni

12 Related Documents

Other documents related to this project include:
I, Fechmcai Speclﬂcatlons Prepared by SITEC Environmental, Inc., October 2010

2. P101eot De31gn Drawings, pr epared by SITEC anronmental Inc,,

Crow Lane Landﬁll
Corréctive Action Design |
Fmal Landﬁll Closure Desipn

Bv SITEC Envzronmenral Inc

Dw'g. 2 ‘ Ex13t1ng Condztlons and Collection System As-Built Plan, March 17,
o - 2006, Latest Revision 11/8/10; '
Dwg'3 ¢ EFmal Grading and Stormwater Management Plan, March 17, 2006 Latest
' Revision 11-8-10;

- Dwg.4: Landfill Gas Management Plan, Mar ch 17,2006, Latest Rewsmn 10-20-
10

Dwg 4A - Gas Well Installatton and Connection Plan Gas Extraction Wells EW-7,
' EW-10 and EW-13, October 1, 2007; Latest Revision 11/8/1(}
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_ Dwg 4B ?Landﬁ It Gas Treatment System Piping Diagram, March 1, 2007 Latest

: Rev1s;on 10-26-10,

Dwg. 5 ‘Landfill Cr oss~Sect:0tls and Perimeter Access Road/Berm Detall Match
.1 . 17,2006, Latest Revision 10-20-10;

Dwg. 6: ~Final Cover System Details and Stormwater Management System Detalls
.. “1,March 17, 2006, Latest Revision; 11/8/10

Dwg.7: "Stormwater Management System Details 2 March 17, 2{)06 Latest

.1 17 Revision 11/8/18;

Dwg 8: : . Landfill Gas Management System Details, Mareh 17, 2006 Latest

- ¢ Revision 11/8/10; ~ . :
Dwg.9: . -Leachate Collection'System As-built Details, March 17, 2006 Ldtebt :

© . © . Revision 10-20-10;
Dwg. 10 Fmal Capacity Plan, March 17, 2006, Latest Revision 10-20 10;

By Cornerstone Environmental Group, LILC:
Dwg. No, 1 Gas Collection System-Site Plan, Dated: 10-5-06
Dwg.No.2 Gas Details, Dated: 10-5-06

PROJECT MANAGEMENT

The following deﬂnes the tesponSIblhtles of the personnel iovolved with the rmplementatlon of
the plocedul es outlined in this document and their respective duties during the eonstruotlon :
project, The DEP will be mformed of the aseigned personnel prior to construction ‘

A. OWNER. The Ownel is the mdmdual or desxgnated representative of the t‘nm, agency or

mumclpahty that owns and/m opelates the facility,

‘ The Owne1 and operator of this pro;ect is New Ventures Associates, LLC.

CONTRACTORS. The Contractors shall be responsible for acquiring and supplymg all
materials, Iabor, equxpment and testing necessaty for the propex completion of thezr
specified work,

The :Cenftraetoi' will be selected at the discretion of the Owner.

ENGINEER OF RECORD, SITEC Environmental, Inc. is the “Engineer of Record” for
the final closure of the landfill and has ultimate responsibility to certify project
completion, The Engineer of Record will coordinate and supervise all construction CQA
detivities associated with both fandfill final cover system and perimetet berm
construetxon The Engineer of Reco;d wﬂl assign duties fo, qudllﬁed CQA pel sonnel

November 2010 .
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Should condltions be encounteled durmg construction that requires modlﬁcattons to any
aspect-of the design, the Engineer of Record shall be responsible for coondmatmg these

changes and approvaIs, if necessary, with the MassDEP.

DESIGN ENGINEBR SITEC is the Design Engineer for final cap construction and well

- as stormwater management and landfill gas related systems. New Ventures has retained
. the services'of McPhail Associates to provide geotechnical engineering services for a
+ portion of the project that is limited to perimoter slope evaluations, surface tteatment and

construction. The Design Engmeer (SITEC) is ultimately responsible for the

' 1mplementat10n of the CQA program and the assighment of CQA activities. This inclodes
- providing technical: support to the CQA Consultant, interpreting field and. laboratory -

- testing data, assurirg construction activities are in accordance with desipn plans, attending
* meetings, making final determinations of the acceptability of installed work and in the

preparatlon of the final certification report and endorsing the final certification lcport

CQA CONSULTANT, The CQA Consultant must be knowledgeabic and experienced in

~ landfill final cover system construction projects. The CQA Consultant’s ficld

lepresentatxve will serve as the daily contact person with the Contractors, The CQA -

* Consultant is lesponSIbIe for coordinating datiy activities with the Contractors,
* maintaining field records, making judgments in conjunction with the Design Engineer on

the acceptability of installed materials, maintaining construction summary reports as
detailed in the Specifications and Drawings, and mamtammg routine communlcatlonq

with’ thc Des:gn Bngmeer

- The CQA Consultant for this project is SITEC Envnonmental Inc.

Pro;ect Orgamzatmn _

The followmg hst of mvolved parties and contac,ts is provided for reference:

Functi(m o ' Tirm © Contact . . Phone No,

Owner - | Now Vonturos Assoctates, | William Thibeault | (617) 387-1497
S LLC ; Co

Enginee} oﬁ R:ecci)rdeeéign SITEC Env,, Inc.; Michae! Quatfomoni ;(78 1) 319-01 00
Engineer/CQA Consultant . T
Farthwork :Coptrfact(j)r 7] New Ventures o Ethan Owen 1 ©617) 2033681
Geomembrane éontract{ar TBD : TBD i TBD :
Gag System Wﬂl:i Contractor Recovcry Dnllmg John Stone . (978) 355-5100
Gas Syéteﬁ Pipiitg - 7 ' New Ventures _ Ethan Owen ) | (617) 293—5,681 .
C{)ﬂh‘é}qt(}:‘ | Pipe Welding L

Subconiractor - TBD
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Lo Fimction Firm : Cenftact - Phone 1:'40. '
Geomembrane LEahpl"atoiy Gc@'f‘esting‘ Expr:ess Joe Tomei - 5(978:) 635-@424 .
(Conformatice Testing) : , 3 : oL
Gedmerﬁhréne Lébomtoiry GepTesting Expréss Joe Tomei 7(978) 635_-0':424? '
{Destructive ’I‘estmg) f C R
Soils Laboratory GeoTesting Express. “Joe Tomei (978) 635-0@24@
Reguiatory Agency Ma'ssachus{:tts DEP Mr, David Adams

3.0 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

31 Genelai CQA/CQC Duties
Once installation begins, it is the CQA Consultant's responsibility to observe and document
construction of the per imeter berm construction, final cover system installation and the
installation of the gas extraction system components. In order to achieve this, the CQA
Consultant. must be at the site during cr1t10a1 phases of construction,

Thc CQA Consultant is responSIble fm obselvmg the installation of the following components Z

descrlbed in thzs sec‘uon .

» Landﬁll Surface Prepar atlon Thw work inctudes all fine grading, filling, excavatmg and

compaction necessary- for the preparation of the landfill surface for the placcment of the ﬂndi

cover system,

» Landfill Gas Bxtraction System - The landﬁli gas.extraction system is comprlsed of thb :
' following three components: :
> The drilling and installation of vertical gas extraction wells in accordance with the
Drawings prepared by SITEC Envir onmental, Inc. The work also includes header and
lateral pipe including excavatlon beddmg and backfill of trenches, the mstalldtlon of gas
wellheads and appurtenances and connections to the existing system prior to

commencement of final cover construction.

» The installation of hor izontal collection plpmg within Phase I and Phase 1T of the landﬁll
in aceordance with Drawings prepared by Cornerstone Environmental Group, LLC and,

» The placement of geocomposite gas venting layer material directly on the prepared
landfill surface prior to the geomembrane cap within Phase IA, Phase IIA and Phase 111
of the landfifl. The work also includes the construction of horizontal gds collectors to be

November 2010 . .
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mstalied in'accor dance w:th the Drawmgs prepared by SITEC Envuonmentai Inc The
horizontal gas: collectors are deSIgned for the purpose of drawmg landfill gas colIected
w1thm the geocomp031te gas ventmg layer, if any, and conveylng it to the gas. treatment
' and'flare unit.’ : :
Geocomnosﬁe Gas Vent1 ng Layer — Upon compietnon ofthe landf‘ il surface pleparatron and’
compactlon and landfill: gas'extraction systern installation, a geocomposite will be mstal[ed
throughout the alea to be capped, The geocomposite will have a high density polyethylene
(HDPE) net-core w1th 6 ourice non-woven geotextile fabric heat- bonded to cach side. The
ends and the sitle seams of geocomposite panels will be Jomed as specified and the termmal
. ends wilt be secured in anchor trenches. - : :

. Geomembrane Cap - Textured Geomembrane Cap made of hlgh density polyethylene
(HDPE), 40 mil thick, is to be placed in direct contact with the surface of the Geocomposite
Gas Venti_ng Le,yer. The Geomembrane materials shall be textured on both sides.

e Perimeter Embankments, Berms, Stone Butiress and Rip Rap Slope Treatment ~ Earthwork
will be required around the northerly, southerly and westerty perimeter of the landfill in -
order to reduce the steepness of the existing slopes. o

Along the southerly side, an earthen berm will be constructed to the elevations and 1eﬁgths
shown on the drawings. The earthen berm will receive geotextile fabric lining and tip rap
stone slope treatment for stabilization, This work will be conducted according the details
pl esented on the drawings and techmcal specifications. ;

The westeriy sIope embankment w111 mclude subgrade prepar atlon and the placement of ﬁll ‘
materials im;order to reduce the steepness of the slope along this side of the landfill and fo
extend the slope upward to achieve appropriate elevations for final cap construction as -
presented on the sife plan and details, The entire westerly slope embankment will also
recetve filter fabric and rip rap stone for slope stabilization in accordance with the detaxis
specifications and_sectlon drawings. Subgrade preparation will include the removal of any
qrga'nic;séiijs or other unsuitable materials that may be encountered between the toe of the
existing perimeter berm and the proposed outer limit of the extended slope. This removal
includes those limited areas where:there will be wetlands alteration as well as non-wetland

_ locations around the westerly per lmetel This removal also includes excavation required to
construct the 2.5 foot deep rip rap trench at the outer limit of the final rip rap slope as shown
on the drawings, Refer to the detail drawing for the limits that unsuitable materials shall be
removed and replaced. Areas that require unsuitable material removal shall be backfill and
compacted with suitable backfill materials to appro'priate. grade and elevation. .
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Constt uction along the norther ly side of the landfill will include embankment eonstructmn at
1.5:1 slope and the construction of a stone buttress for a limited length along the northerly
slope The llmltS of the stone buitress are shown on the site plan Drawing 3. A stone buttiess
detail is mcluded 6n the detail drawing, Buttress construction will include the exeavat:on of a
four (4) minimum depth trench, the removal of any unsuitable’or ganic materials and trench
lining thh geotextlle fabric prior to stone placement. Buttress stone placement shall be f
aecotdmg to the detail drawmg Suitable fill materials shall bg placed and compaeted to
reduce the- steepness of the s]ope throughout the northerly slope to 1.5:1. The f‘mal filf
surface shall be lined with geotextzlte ﬁlter fabrics in aeeordanee with the deta1 S and
specific cat;ons , ‘ : . P

+ Sand Drainage Layer “This layer will be placed above the (;eomembrane Cap in a 12 inch

~ thick layet and will be a grapular sand having a minimum saturated hydraulic conductivity of

1x10? centlmeters per second and a maximum particle size of 3/8 inch in its longest-

dimension, | o

. Topsoil Layer - - This layer will be placed above the drainage/protection layer in an 8- mch
thick layer and will be an organic loam (8%) free of large rocks, debris, stumps, and any
other ansuitable matter, having the capacity to support vegetation. The vegetatlve support
layer will have a maximum saturated hydraulic conductivity of 1.2 x 10! centlmetels pet
second, S : : ;

. bstabhshmg vegetatlve cover — Applymg a specified mixture of grass seed, lnne and :
fertilizer to the completed landfill slopes and ensur mg that a healthy growth of vegetatmn is
established fm the stabilization of the slopes. - : S -

_ o Installing erosion control blankets — Erosion control blankets of the types speclﬁed WIIl be

installed w1thm the troughs and along the outside slopes of the stormwater diversion bex ms,

The blankets will be secured in-place usmg staples as supplzed by the manufactuzer :

3.2 Gas Extractlon Systcm _ .

The CQA Consultant will observe the construgtion of the landfill gas extr action system, Prlor to
gas extraction system constr uet1on, a Reglstez ed Land Surveyor shall layout the system
according to the deSlgn drawmgs It will be the responsibility of the CQA Consultant to gpprove
the layout of the gas extraction system prior to the commencement of construction,

321 Vo: tlcni Gas Extractlon We]ls

Vertical g£as extl action well installation w;ll be logged and oondztlons eneountered m the landﬁll
will be 1eoo1ded mcluded boring depth, rnaterial removed from borehole, liquid levels in the
borehole, and presenoe of saturated material, Temperature measurements will also be monltowd
and recmded Well mstallatlons will also be logged moludmg screen lengths backﬁll matel ials,
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woli washel s, bentomte plugs and well finishing deta:ls including well head a‘;sembhes as shown '
-on the drawmgs Trench excavatlons and 1nstallat10n of the horizontal headers and later als will
also be pbserved and 1ecorded The CQA consultant will ensure that as-built surveys are; -
conduoted for ali plpmg mstallations and ’chat proper slopes have been aohlevcd f01 condensate =
anagement ‘ : :

At thxs tnne the a]] 16 ver tmal landﬁll gas extractton wells have been installed, These wclIs havc
been mstalled in accoxdance with the desngn drawings prepared by SITEC Envnonmenta] Tric,
and are shown on Dlawmg No. 4A mcluded as part of the Corrective Action Demgn dtawmg set,

The plplng to be used for headel extenslon shall be SDR-17 high denmty po yethyiene (HDPE)
pipe, Segments of piping will be joined using the thermal butt-fusion welding technique as
indicated in the Technical Specifications, New Ventures will retain the services of a qualified
piping contractor to perform the welding and fabrication of the header piping string, along with
the positioning of fitting along the header, in preparation for placement within prepared thﬂGhBS
The installation of this type of piping, along with the requirement for butt-fusion welding, is.
Ilmtted to the extension of the header and the connections of lateral piping from the header to the
extraction wells, A typical detall of the pipe and fittings configuration for the lateral connection
to the header is shown on the Landfill Gas Management System Detail, Dwg. 8, prepar ed by
SITEC Env1ronmenta1 Inc.

3.2, 2 Honzontal Gas Collectorq

The CQA Consultant shall monitor the installation of the horizontal gas collector segmexﬁs and
associated appultenances as construction progresses. Construction will not begin untll the CQA
Consultant:has approved the products for use on the project. At a minimum during horizontal
gas collector mstaliation, the CQA Consultant shall be responsible to record and oversce the

following:

o Approve the final layout of the horizontal gas collector segments and connector header
piping as: slaked out by the Contractor’s land surveyor; and ‘ o

¢ Confirm and document all horizontal gas collector segments and header pipe tr enches are
excavated.to the dimensions shown on the construction drawings; and

e Confirm that the excavated:trench is lined with 4 ounce non-woven filter fabric with -
sufficient excess to overlap and extend:beyond the sides of the trench; L

o Confirm and document the thickness of pipe bedding material is installed at the bottozn of
excavated trench,” The bedding material shall conform to project specifications.and.be a 3”
sub-angular stone material; and - '
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o Conﬁim horlzontal gas collectm and header piping is mstalled in frenches over fr ench
' beddmg mate1 tal., CQA Consultant shall ensure that care is used during 1nstallat1on ) that
the pipe is not damaged. The lengths of each pipe segment shall be recorded on a daily basis,
iricluding the different fittings installed (tees, valves, flanges, reducers, cte.). The CQA '
Consultant shall also conﬁlm that sections of ADS slotted landfill gas collection plpe are
coupled using 4” Femco PN 1070 couplmgs or approved equal, as shown on the constructlon
dl awings and Confirm the remamder of trenches are backﬁlled with the necessaly depth of -
R sub-angular stone, e : : Lo .
. Conﬁrm that as-built surveys are compieted that document the locations of each collectlon I
_ plpe valve anchor trench, tees, wyes and fittings. These surveys should be completed prior
to the m*;tallat:on of the geocomposite Gas Venting Layer.

3.3 Landfill Surface Preparation

The- CQA Consultant will inspect the surface of the landfill prior to the placement of the
geocomposite gas venting layer. Under no circumstances shall the geocomp051te gas ventmg layel
be placed on the 1andﬁ]l surface without followmg the speclﬁeatlons '

» The Contractor shall remove vegetatson, roots, loam, organic matter, debris, solid waste and
stones la1go1 than 3- mches in size from the landfill surfaces. All observed objects that .
plotrude more than one inch above the landﬁll surface shall be removed and 1eplaced w1th
g1 anular ﬁll material and compacted The landfill surface shall be compacted o a smooth
finish, free of ruts and. sulface megulautles The CQA Consultant shall view the compactlon
efforts of' the Contractm for all slope. areas to be capped prior fo the mstalldtlon of the
geocomposnte gas vent;ng layer, There, should be no soft or y1eldmg areas 1dent1ﬁed

34 Geocomp081te Gas Venting Layer

The Geocomp031te Gas Ventmg Layer will be placed directly on the suitably prepated landfill
surface, Béfore the Geocomposxte Gas Ventmg Layex is installed, the CQA Consultantis
1espons1ble for:

. vxewmg the compactton effortq of the Contractor for all slope areas to be capped priot to
installation, T here should be no soft or yielding areas identified; -

 cnsuring tllat geocomposite testing have been performed at the proper frequencws and that
the results are reviewed and approved by the Design Engincer; and

J ensuung that the gas extraction system has been install led according to the Design Plans and
that all requ1red as- bullt surveys have been completed.
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3.4.1 Ple—Constl uctmn Testmg

The Contraotoz shall submlt quality control certificates provided by the manufactuxel on oach
- roll of Geocomposite to the Engineer, Test results must document oomphanco with the §
speclﬂcatlons of thls Section, : : :

The geocompostte shall be tested accordmg to the test methods and fxequenmos lmted bolow

Ply Adhesmn (ASTMD 7005 ' 50,000 SF 1 Ib/in, B
Transmissivity (ASTM D 4716)* 540,000 SF  1x 107 mfsec. |

¥ (Jeocomposllo at grndwnwf‘o 1, \vﬂh a norrrial load of [0 000 psf‘belween two stesl plates.

As part of the Contl actm $ pre constructlon testing, interface sheai testing Shdll be per f‘o1mcd on .
cach interface of the cap system in accordance with ASTM D 5321 or ASTM D 6243 for those
interfaces involving Geomembrane. Each test shall determine the interface shear strength at
normal siresses of 1 psi, 2 psi and 4 psi, The geocomposno/geomemblane interface shall have a
peak/post poak shear stlength of >27°. :

3.4.2 Mater:al Plaoement

The goocompomte roll shall be secured w1thm an anchor trench along the top of the slope and
shall be installed lengthwise down the slope, The bottom of the lTast pancl shall also be secured in
an anchor trench to be excavate along the inside edge of the perimeter berm/access road, The
anchor frenches shall be backfilled with granular soils that will not damage the geocomposite.
The trenches shall then beicompacted. Anchor trench compaotmg equipment shall not come into
dnoct contact w1th the geocomposite. :

On long, steep slopes, speczal care should be taken so that only full length rolls are used at the
top of the slope o : : P

in the presence of wmd all geocomposite shall be weighted down with sandbags or the
equivalent.’ Such sandbags shall be used during placement and remain until geomembrang
mbtdllatlon nécessitates their lemoval : :

34. 3 Seams and 0verlaps

Each componont of the goocompomto w1lI be sooured or seamed to the like component at:
over laps o : -

Adjacent panels shall be secured by plastic ties (supplied by the manufacturer) approximately
every five (5) feet dlong the roll length and by sewing the overlapped geotextile. Plastic ties- -
shall be whitg or other highly visible bright colors for easy inspoction, Moefallic ties shall not be
allowed, Sowmg thleads shall be of a color that provides contrasi to the color of the geotextile,

Adjommg geocompos1te rolls (end to ond) across the roll width should be ‘;hingled down in tho

direction of the slope, with the geonet portion of the top overlapping the geonet por tlon of the
bottom geooompomto a minimum of 12 mohes across the roll width.
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The geonet portlon should be tied every 6 1nches in the anchor trench or as spcciﬁed by the
ENGINEER . , ;

34, 4 Repmrs

Pri lor to covermg the deployed geocomposlte, each roll shall be mspected for damage ;esultmg,
ﬁom constructmn

Any rlps, tears or damaged areas on the depioyed geocomposite sha!l be removed and patched
The patch shall be secured: to the or lgmal geonet by tying every 6 inches with the approved tying
devices. If the ared to be repaired is more than 50 percent of the width of the panel, the damaged
area shall be cut out and the two portions of the geonet shall be cut out and the two portions of
the geonet shall be joined in accordance with section 3.4.3,

3.5 Geomembraue Cap

3.5.1 ObServatmn Requirements
The installation of the Geomembrane Cap will include the followmg related activities:

. 'delwez 'y of geomembrane materials o the project site; -

»  final v1ew1ng of the geomembrane sub- giade/gas venting befom placement of the
geomembrane, ,

o delivery of geomemblane mater 1als to the W01k area from the on-site storage alea,

o deploymentiand p031tx0nmg ‘of geomembrane panels; :

o geomembrane seaming and testing of seams;

e installing geomembrane boot seals.at the gas extraction wells and at other locations where
the gas piping is designed to penetrate the geomembrane cap; : o

« anchori mg of geomembtane panels in afl anchor trench; and

. placement of the sand dlamage laye1 above the geomembrane,

Each of those activities must be observed and carefully documented by the CQA Consultant,

In addition to observation and documentation of geomembrane deployment, testing must be
petformed on samples of geomembrane to assure its conformance with project specifications.
The results of Matérial Quality Assurance testing for each roll of geomembrane shall be sﬁpplied
to the Design Engineer by the Geomembrane Confractor prior to deployment. The CQA
Consultant. will assure that: only approved rolls are allowed for deployment.
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Dcstl uctlve and non~desttu0twe testing must also be performed on seams constructed in the
field. Destmctlve seam sample locations will be marked in the ﬁe]d by the CQA Consultant ata
fr equency of one sample location for every 500 feet of welded seam. The Contractor is. :
1esponsxble for ext:actmg the sampies for these confmmance/acceptance tests as well as
collecting seam samples for laboratory testmg, obserying testing of trial seams, dlld obser: vmg
non- destructlve testmg of seams. The-Owner reserves the right to collect additxonal samples for
testing by the pl‘OJeOt’S mdependent Iabmatory

3. 5.2 Mater:als Tralnsport and Storage ;

The Geomembrane Contractoz is responsnble for the safe and pxoper transport ofall lmmg :
mater fals to the pro_|ect site. 'The only involvement of the CQA Consultant will be fo ensure the
schedluled arrival date of the geomembrane is acceptable to the Owner and to view the storage
area beforethe material arrives at the site. o

Once the geomcmbl ane has arrived, the CQA Consultant will view all materials for v;suai
evidence of damage and the conditions under which the geometbrane was transported {0’ the
project site, All observations must be documented and, if possible, should be performed in the
presence of a repiesentatlve of the manufaotumr or Contractor, Ata minimum the observations

: must Include

. Observmg the unloadmg of the geomemblane at the destgnatcd on-site stcnage area, Thc
storage, arca must be sufficiently distant from heavy equlpment traffic and accessible on]y to
author ized personnel. . o -

¢ Recording the material q11ant1t:es and geomembrane 1dent1ﬁcatlon markings on eaah 1011

o The Design Engineer shall have the responsibility of conducting a completeness review of

~ geomembrane manufacturer’s Quality Control Certificates. Each roll must be accompanied
bya cemﬁcate, which indicates the manufacturer's name, type of material, roll width and
length, resin batch code and date of manufacture. The manufacturer shall provide .
certification testing results, conducted at the frequency stated.in the specifications, which
include the material's thickness, density, melt flow index, carbon black content, carbon black
dispersion, tenszle properties, tear and puncture resistance,

¢ The Design Engmeer shall conduct a completeness review of raw material Quality Control
Certificates. Since different geomembrane rolls for a specific project may be manufactured
from different resin batches; a certificate must be furnished for each resin batch. The
certificate should include a listing of the material's density, melt flow index, and carbon
black content, :
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All mfmmatlon complled must be entered mto the project log and subsequently otoss checked
with the pI‘OjBC'[ spec1ﬁcatlons - ' '

In addltlon ta VlGWll‘lg manufactured mater fals delivered to the pr 03eot site, the CQA Consultant
is lespon31ble for viewing the material's storage area, The CQA Consuitant should, be
thoroughly familiar with the manufactw er's storage specifications. (,ons1detatton should, be
given to amblent temperature, control of access, location with respect to vehicular trafﬁc
movements, and means pr oposed to protect the geomembrane from the elements. If the i _
geomembrane isto be stored in: contact with the ground, protective mats or sand may need to be
spread on the smface to prevent damage from sharp rocks or debris, The smface of the storage
area should be relatlvely level to prevent unoontroiled movement of geomembrane rolls

3,5.3 Final Viewing of Geocomposite Gas Venting Layer

Before the Geomembrane Cap is deliver ed to the active construction area, a thorouglt VleWing of
the Geocomposite Gas Venting Layer must be completed. In order to minimize transport.and .

. exposure of the geomembrane to the ‘elements, the Geocomposite Gas Venting Laycl should be
apploved priot {o allowmg the Contractor to take rolls from storage. '

Sinoe the geomembl'ahe is;_just one cofnpoﬁent of a multi-layered f‘mal covet system, it will be
neceeéaty to confirm that all appropriéte CQA procedures for the Geocomposite Gas Venting
Layer have been followed, The CQA Consultant will view the Geocomposite GGas Venting

Layer surfaco before the geomembrane is brought to the active construction site and wiil obtaln a
geomembrane. sub-grade accoptance form flom the geomembrane Contractor.

3.5. 4 Matenals Dehvery fi om On—Slte Stm age

Although the. delwery of the geomembrane from etordge to the active construction s1tc may seem
a stmple task its safe completlon must be ensured. Every time a roll is handled or transpo; ted
the potentlal ex:sts for damage Thelefow, caution must be exercised each tlme a toll is taken
from storage. '

Prior to.the installation of geomembrane material, the Contractor must provide the CQA
Consultant with a description of proposed transporiation and handling procedures. '

3.5. 5 Geomembl ane Placement and Positioning

Panel placement should commence at the upgtadlent limit of work and progress in a downhill
fashion. The panels can be placed by manually unrolling the geomembrane into position or by
using heavy equlpment The panels shoulcl be oriented parallel to the line of max1mum s]ope,
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(i.e., orlented up ancl down, not across, the. s]ope) In corners and odd shaped geomett ic
-locatlons, the numbel of ﬁeld seams should be minimized, No horlzontal seams are pez mltted to .
be within five foet of the toe of the slope, : " o
After the geomemb;ane is: completeiy unrolled it must be p051t10nec1 If the panel is bemg
mstaHecl abuttmg a plewously placed panel care must be taken to align the sheets for seammg
When posmoned Wl mklc_s should be woxk__ed out of the geomcmbl ane, prior to. seammg :

All mstalled panels must be prowded with ba!last to prevent. theu movethent in wmdy
conditions, The Contraetor shall provide ballast, us needed, to paevent the movement of |
deployed geomembrane At a mmimum sand in burlap bags should be placed eveiy I to; 2 feot
along a seam, :

3.5.6 G‘comembl ane Seaming

Once adjoining panels are placed and ahgned seaming may commence, Two welding methods
will be employed to seam the HDPE: (1) the double-track hot-wedge weld, and (2) the-extruson
weld, Prior to eompleting-either type of weld, the geomembrane surface to be welded must be
generally free of dust; silt and debris, Furthermore, the welding surface must be dry and at the
proper tempexature The Contlactor should be equipped with an ample supply of clean rags to
dry and lemove dust from the Weldmg surface., A means for ptcheatlng the seam prtor to
wetdmg may be neeeebcn y in cold weather

Coid Weathet Seammg :
Any coid weather seemmg below 32° F must be performed in aceordance with the guldeimes
prepared by the Geosynthetic Research Institute (GRI) entitled “GRI Test Method GMY,
Standard Piactice for Cold Weather Seaming for Geomembranes”. A detailed protocol shall be
,submltted to the Owne1 for approval pr ior to per formmg cold weather scaming. :
When the g:em'nfem‘bra:ne sheet temperatureis 30°F ot less, the fo!lowing additional requirements
shall apfnly to seaming_ operations:

. Seams shall be. pre-heatecl just ahead of the seaming operatlon Shielding the geomembrane
from the subgrade:may be necessary, too. . . :

¢ Trial welds should be performed mote- frequent[y as the Eength of time a seaming orew may
work will kaer be reduced; . C

o  Trial welds shall be given additional sciutiny, Tt is particularly important, in cold weathet to

" make sure trial scams are made under the same conditions as will be exper ienced in the
work-area. Since subgrade will be cold, the trial weld must m_mulate this condition,

~
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. ri‘he,:CQA _Consultant may require an increase in the frequency of destructive testing.

The Eoweet temperature at wluoh seammg may take place shall be the lowest temper ature at

whlch conStstent passing trial seams can be produced under simulated work-area conditions, No
seaming will be oonduoted beIow 20“ F. The CQA Consultant shaEl monitor tempea atmes dUl ing
the mstaliatzon process ' ' Coy

Hot Weather Seammg :
Seaming in hot weather will hkely be controlled by the ability of the seammg crew. to work
under suoh condltions. Also during hlgh temperature conditions seam "burn-outs" can OCOm )5

an excessive number of "burn-outs” occur, seaming operations should cease. The effects: of high

temperatures on seaming may be counter-acted by increasing the speed of seaming or decreasing
the welding temperature. However, this may affect seamn strength so seam quality should be
checked via trial welds and/or additional destructive tests,

Hot—chge Weld ,
The hot-wedge weld is accomplished using a special device to heat adjoining geomernbtane
panels, The welclmg device is equipped with a heating element, referred to as the hot-wedge,
which is allowed to contact the bottom of the overlapping panel and the top of the previously
placed panel,, Once the adjoining panels are overlapped a minimum of four inches and heated
via the hot-wedge, the two surfaces are squeezed together with rollers resulting in a bond,
between the adjoining panels. Since the hot-wedge welding machine is equipped with two .
wedges and two sets of rollers, the final bond actually consists of parallel welds with an air gap
between the welds. The hot—wedge welding method is dependent on the temperature of the hot-
wedge and the specd at which the WGEdmg is perfmmed Both of these variables are conttolled
by the machme operator :

Extl usion- Weld _ : ,

Exfrusion weidmg joins abuttmg geomemb:ane paneh by cr eatmg a bonid between the panels
with:an extruded bead of high-density. polyethylene, This welding process requires additional
preparation above and beyond ysual cleaning of the weld surface. Specifically, the weld surface
must be abraded to remove the sheen on the surface of the geomembrane and to provide a
surface which is more conducive to accepting a weld. Abrasion of the weld surface is normally
accomplished using a disc grinder with an abrasive disc, Great care must be taken to assure that
the abrasion process does not sacrifice the strength of the weld by substantially diminishing the
thickness of the geomembrane. Testing of:an extruded weld seam is performed using a vacuumn
box.. ' ;
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Generai Seammg Requlrements :
Regaldless of the seatning; plocedure employed by the Contractoz the followmg genm ai
requn ements must be satisﬂed dutmg the seammg of the geomembrane SR

. Seammg shail only be | pel f01 med under proper weather conditions. The highest aud Iowest
: allowable temperatuxes for weldmg is based on conditions such as ambient temper ature ;

wmd subglade conditions, exposure to'sunlight, material type, and material thICknGSS ‘
Weldmg in such temperaturés can be perforimed by increasing or decreasing the wcidmg
speeds and/on liot-wedge temperature. Seammg shall be performed when the geomembt ane
is dry and protected from any wind damage. The CQA Consultant shall determine whether
or not the weather conditions are appropriate. An ambient temperature between 32°F. and
122°F as measured six inches above the geomembrane surface is recommended. ‘

e All seams must extend the full length of the panels being joined. When seaming adjacent
panels along an anchor trench, the seam shall extend completely through the anchor trench,

» All "fish-mouths" and wrinkles on a seam must be removed by cutting the geomembrane and
installing an overlapping patch.

+ Bvery scam; once completed, must be tested by non-destructive testing procedures to chcck
its contmulty Seams, which do not pass such testing, must be repaired and retested,

o Seam samples for destructive testing must be taken at a minimum of one every 500 feet, The
sample-location shall be randomly selected by the CQA Consultant, Additional testing may
be warranted when seaming conditions are not optimal due to ambient temperature or if there
is reason to suspect that the seam quality is inadequate. Do

e The Contractor i is tesponSIbIe for the collection of seam samples, Duplicate samples shall be
prowded to the CQA Consultant for testmg by an independent laboratory.

3 5. 7 Conformance/Acceptance 'I‘estmg

Geomembrane Resin : : : : ;

The manufacturer of the geomembrane shall supply the CQA Consultant with quahty conn 01
certificates on-cach batch of resin used to produce geomembrane and welding rod for the pr oject,
The certificates shall be plepared by the resin producer and provide results of tests. mdlcated in
the table below: ;
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. GROMEMBRANE RESIN CONFORMANCE TESTS N
7 =.M_ate'riﬁl Test - Standard HDPE Vailue :
' HDPE; Density ASTM DI50SA 0,930 glec (inin.), -
: 'Melt Flow Index ASTM D1238E. | 0.4 /10 minutes (inax.)
CarbonBlack Contont ASTM D42138 2%-3% -
Geomembl‘ane Rolls

Each roll of geornemb:ane material supphed by the manufacturer shail be accompdmed w1th a
quahty control ser tificate that indicates the information listed below. The data on the cerhhcatcs

will be compared with the project specifications.

Thickness:
Density:
Melt Flow Index:

Carbon Black Content:
Carbon Black Dispersion:

Tensile Properties:
-« Strength @ Yield:
© - Strength @ Break:

" . Elongation @ Yield:

: 1 + Elongation @ Brea
- Teat Resistance:
Puncture Resistance:

Interface Shear Testing

ki

36 mils (min.)
0.94 glcc (min,)
0.4 g/10 minutes (max.)

2%-3%

" Category l or 2

84 ppi
60 ppi
13%
150%
28 Ibs.
72 lbs.

Inferface shedring testing will be per foa med on each interface of the final cover system in-
accordance with ASTM D5321, This testing shall be performed by the Barthwork Coniractor.
Normal stresses apphed to each test will be 1 psi, 2 psi and 4 psi, The following interfaces must

be cvaluatqd o

o Tnterface shear tests shall be performed between the geomembrane and the geocemposite
gas venting layer and between the geomembrane and the sand drainage layer interfaces in
accordance with ASTM D5321, The interface friction angle between the gecmemblane
and the geocompomte gas venting layer and the geomembrane and the sand drainage

layer soil shall be a mm;mum of 27°,

o 40 mil, Textured HDPE Geomembrane/Sand Drainage Layer - the interface shear test

shall be conducted at approximately 87.5 percent of the maximutn dry density of thc
dzamage iaycl mater 1a1 under saturated cendltlons
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3.5, 8 (‘onstl uctlon Testmg

Ty 1al Seams -
Tual welds shaII be perfotmed wﬂh each weldmg apparatus to be used as folIows

. At the Begiﬁniﬁg of each seaming periofd;

¢ At Ieast once every fOl.ll (4) hours;

. When the pelson 1unmng the welding equipment has changed .

. When the weldmg equlpment has bccn shut-off or has been unused fora period fm one hou1
_ or longel and - ST F '

. If there has been a 20°F rise ot drop in amblent temperature since the last passing tr 1al weld

The ﬁequency of ﬁ'ial welds may need to be increased under cold weather and hot weathér
~conditions, ' '

Trial welds shall be performed by the weldel responsible for using that piece of equlpment. The
objective of the trial weld is fo simulate field seaming conditions, No attempt should be made to
create an “ideal” env1ronment for completing a trial weld,

A trial weld shall be performed on fragment pieces of geomembrane; a minimum of 3-feet long
for extrusion welded trail seams and a-minimum of 10-feet long for fusion welded seams.’ Oncé
completed, the weld shall be visually inspected for deficlencies before taking a minimumiof _
seven, one-inch wide random samples:from the trial weld, The seven specimens shall be tested
by the Contractor for peel and shear strength (five in peel, two in shear) using a field tensiometer
with the.results being recorded, When peel testing is performed, both welds of double fusion
welds should be tested to provide an indication of the quality of the weld, Only those pieces of.
equipment which provide passing test results may be used for seaming or repair work. Alltrial -
. weld specimens should exhibit a film tear bond (FTB) and meet or exceed the minimum seam
strength requirements as shown in the {able below. -

FIELD SEAM STRENGTH REQUIREMENTS
40-M.iI'TeXture'd HDPE Hot-Wedge Weld Extruslon Weld
Peol Strength | 7o%ofGsys " 60%of GSYS
Pcel Separatlon ; : 10% 10%
Shear Strength | . - 90% of GSYS 90% of GSYS

GSYS: Geomembrane Specified-Yield Strength
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Additional triaf welds must be performed for failed samples, This retesting procedure should
mclude ‘adjusting the temper ature of the hot-wedge (or extrusion welding gun) and/or the speed
at which the het-wedge weld is pe1f01m1ng Once adjustments have been made, addztlona trial
welds are made on fragments of geomembrane which eventually will be retested, Ifthe |
specimen falls, the seaming apparatus and pxocedures will not be accepted and wilt not be used
for seaming until the deﬁoxenoxes are Corr eeted and two consecutive successful tr 1al welds are
' ae!ueved o ' o

“The CQA Consultant w111 N

o observe and document the trial welds,

» confirm trial weld samples are properly labeled (e.g., machine number, welder, temperaiure
gontrol setting, and test results); and ‘

o archive trial welds for the Owner,

Non-Destructive Testing

The purpose of non-destructive seam testing is to verify the continuity of a field seam, not to
provide'an indication-of the seam's strength. All seams constructed in the field shall be subjected
to non-destructive testmg along their entire lengths. The CQA Consultant will observe the tests,
record test results, the name of the individual performing the test, and the location of the test,
Areas found to be defective shall be marked as requiring repair, In general, seam testing ; shou[d
be done concurlentiy ‘with seaming operations. The Contractor should not be permltted to
complete all field seams prior to the commencement of testing,

Nonfdeétl'u'ctive sealﬁ teste should be eompleted using the Air Pressure Test or the Vacuum Box
Test as outlined in this section, unless otherwise approved by the Design Engineer, ;

Air Pl eesure Test _

The air pressure test will be per formed on all double-tfrack hot-wedge welds. This test method
involves the appltcatwn of air pressure to the channel between the parallel welds for a speelﬁed
perted qf time end,obeel ving the stability of the pressure for the duration of the test.

The usdei pt'ocedufe for completing an air pressure test is as follows:

* Seal both ends.of the seam length to be tested.

= Insert air feed device (usually a hollow needle) into the air ehannel between the two paral
welds,
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e PIeSSUFIZG the air channel to a pressure. between 30 and 35 psi, thcn cease air ﬂow to thc
seam by closing the Valve in air feed line, :
. Once plessuuzed the seam should be allowed to stand for a two minute “;elaxmg perxod ”
lns peuod wxii aHow the air temper ature and pressure in the seam channel to stablhze '

. Reco:d seam pressure ; at the end of the "relaxing period" and use the recorded plessure as the :

tinitial paessm e" for the scam test. Ifthe “initial pressure"” is below 30 psi, addltxonai air
shail be mtt oduoed into the seam channel so that a minimum pxessure of 30 psitis us*ed to
start the test. , : : ‘ o

. Aliow sean channel t0 stand for 5. mlnutes Ifa plessure loss. cxceedb 3 psi, the seam shall
be con51dered dlscontmuous and 1epaus will have to be made. . :

o Atthe conclusion of a passing seam channel test, the end of the seam channel 0pp031tc the
pressurc test gauge must be cut to relieve the test pressure. Ifthe pressure gauge does not
detect a drop in pressure it must be assumed that the seam channel is blocked, In this case
the location of the blockage must be identified and the seam retested in segments for
continuity. ;

Following the seam test the CQA Consultant will verify that seam channel perforations ahd cuts
made during the test have been properly sealed. Any defective arcas shall be marked, repaired;
and retested by the Contractor using the vacuum box test method, as detailed in the next section,

AIR PRESSURE TESTING
| U B R ‘ Min, Test
© Material 1 C ] Test | Standard ! Frequency
HDPE | ‘Seam Comimiity ; Air Pressure Test - 100% of Double Fuéi(;n
. Weld Seams

Vacoum Box Test - ,
The vacuum bokx test is typically used on seams which cannot be tested by air pr essuuzatton

Ih!S test is pledommanﬂy used on extruded Welds for patches and repa:rs
The procedure for completing a vacuum box test is as follows:
J Apply a genex ous amount of soapy solution to the seam lcngth to be tested.

e Place vacuum box test apparatus over wetted portion of the scam and apply 'a vacuum of at'
least 8 mches of mewury (4 psi) to the seann, : S
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. A]low to%t appalatus to stand at the apphed yacuum for a period not less than 10 scconds
Dmmg the fest; the response of the soapy solution should be observed and noted Bubblmg
of the solition indicates the presence of a hol o or cllscontmun:y, of which the locaﬂon shall be
marked. and: 1epaued . S

’ Move the vacuum ‘box.overto adjommg areas with a minimum th: ee mohos ovellap, and
1epeat the plocess : :

Since the test apparatus must bo moved along the length of the seam in order to per form a
complete soam oontmmty test tho CQA Consultant must confirm segments of the seam ale not
passed ovez' and that the test is conducted f01 the apm opuate duiatlon '

VACUUM BOX TESTING -
: ) Min, Test
Material Test Standard Frequency
" HDPE = | Seam Continuity Vacuum Box Test 100% of Extruded Weld
‘ : Seams

Destructlve Testmg

The non-destructive seam testmg plocedures only establish seam continuity and not seam
strength, it does not provide for a quantitative comparison with specified seam qualities. Asa
result, samples of completed scams must be collected and subjeotéd to laboratory examination,
At a minimum, one seam sample must.be taken, at random, every 500 feet of seam Iengj{hr If
field conditions warrant, or the CQA Consultant suspects a seam may not have been constructed
properly, samplos fay be collected at a greater frequency.

Sample Collectlon : : :
One seam sample shall be oollectod at random, a minimum of every 500 feet of seam. Each
sample shall be cut from the seam by the Contractor, The CQA Consultant will:

s Specify locations for the test samples. - f

» Observe the collection of samples. -

. Idennfy the sample with a number and verify it is marked accordingly.

* Note the samplo location, the date, the reason for sampling (c.g., random samplo, plevzous

* failure), and other pertinent information in the project log.

¢ - Confirm that the sampie location is repaired as soon as practicable followmg sample _
collection, ; ' :
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Sample Si?e & lem ¢ Response S ; :
Destiuctive samples shall be at least twelve (12) inches wide, ccntered over the seam, and forty
eight (48) inches long, along the scam, Seven 1-inch wide by 12~inch long strips shall be cut
from each sample (thlee from one end and four from the other end). Each strip shall be, testcd by
the Contiactor for peeI and shem strength (five in pecl, two in shear) using a field tensiometer.
When peel tests are performed, both welds of double fusion welds should be tested to pr ov:dc an
mdwatzon of the quality of the weld. All specimens should exhibit a film tear bond and meet or
exceed the mmlmum seam strength requirements as shown above; Ifthe sample passeq the field
peel and qhedr tests, the remammg sectlons are cut and distr lbutcd as follows: : '

L c;ne 12 inch'by 12 inch seotion for the Owner's archiveS'
* one [2 inch:by 12 inch section for shear and peel testing by the Contractor; and
» one 12 inch by 13 inch section for shear and peel testing by an independent labor. atory

Ifthe samp!e fails the field peel and shear tests by the Contractor or that of the mdependent
laboratory, then the Contractor has-the foIlowmg opttons :

+ Reconstruction of the seam between the failed location and any passed test.section, which
includes cap stripping of the seam, replacing the failed seam with a new one foot Wide panel

~which is welded over the seam or extrusion welding of the failed seam; or ;

e . Retrace the failed seam in both directions, by taking additional destructive samples and :
conducting field peel and shear tests, unt;l the length of the poor quality seam is establlshed
Additional destructive .sampies should be collected at minimum intervals of ten (10) feot :
from the l'ocfation of the failed sample. Upon attaining passing results from the destructive
samples, the seam: shall be reconstruoted between the passing location and the orlgmal failed
location. * : oo ‘ : :

All passingT'Seams miust be bounded by two locations from which passing laboratory destx{ucﬁve
tests have been taken, Large reconstructed:seams, over 50 fect or-more in length, are under the
samd requirerents as smaller failed seams: in which a sample must be taken from the: .
reconstructed se;am in order to pass the desfructive testing. '

Laboratory Testing .

An independent testing laboratory will be perform all materiaf conformance testing and ™~ -
confirmation of the field destructive seam testing, Samples should be collected, packaged, and
sent o the testing laboratory, on the same day that the samples are obtained, -
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All mdependent laboratmy testmg sha!l be in accozdanee WIth the 1equucmcnts of thls
speclﬁcatlon, _ Confmmance testmg shall conform to the standards listed and destr uctlve Seam
samples will be tested for peel and seam strength, and shear elongation., For each destructlve
sample Submltted five (5) specimens shall be tested under each test method, When pee] testmg
is performed, both welds of double fusion welds should be tested to provide an: mdlcatlon ofthe -
quality of the weld, In order for the sample to pass, four (4) of the five (5) specimens must iheet
the minimum test values prcsented in the project specifications and exhibit a film tear bond
Also, the fatling specimen must be at least eighty percent (80%) of the minimum seam Strcngth
lequuemcnt Tiaboratory lcsults shall bccome available in a timely manner so as to aliow the
Desxgn Engmeel or CQA Consultant time to notify the Contractor of any failures. No areas of
the geomembrane may be coveled prior to receiving test results from the independent laboratory.

DESTRUCTIVE TESTING
Min, Test
Material - Test Standard Frequency
HDPE . . Seam Peel * NSP S4/ASTM D4437 1 I Test/500 LF
SoamShear | NSFS4/ASTMD4437 |  @Test/SOOLF -

* Both weids sha[l be tested on samples of double—track welds.

3.5, 9 Detail and: Repau Work

Once the geomembrane has been deployed, the panels must be exammed for flaws, hoies defects
and teals Each 1ocat1on shall be repaited USIE‘lg the following procedures: P

¢ Patching - A patch is used to lcpan defects in the gcomembiane which are lar gel than I/S—
" inch: ‘ . : '

. Abladlﬁg aﬁd Re-welding - This procedure is used to repair small seam sections. _

¢ Spot Welding - Spot weldmg is used to'repair small tears, plnholes and/or othm small
" defects; - : - :

¢ Capping - Used to repair large lengths of failed seams.

Patches.or caps shall extend at least six inches beyond the edge of the defect. Bdges of the patch
or cap shall be extrusion welded to the existing geomembrane after a disc grinder withan
abrasive disc has abraded the geomembranes. This procedure is done to remove the shcen of the
surface of the geomembrane and to provide a surface that is more conducive to acceptmg the
" weld, Welding of the repair patch is completed by extrusion welding the geomembrane, The
repairs shall be non-destructive tested using the vacuum-box method as described in this Section,
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3.6. Saﬁd D:Qai:na:ge Layor

3.6.1 Observatton Reqmrements

The sand diamage layer moludes a netwmk of perfot ated subdrams placed on the su1 face of tho
' geomembi ane and covered by a permeable drainage layer, The sand drainage aner materials are -
used to convey watcr {from the surface of the Geomembrane Cap into the run-off control system
‘where if can be: properly managed Before the sand drainage Iayez is installed, the CQA
:Consultant will; : : 3 L
. Vlow the Geomembmne Cap prior to the installation of the sand drainage Iaycr
. v:ew incomiing loads of the sand dramage layer material; and _
o ensure that geomembrane testmg and sand drainage layer soil testing has been pel fonned and
‘results reviewed by the Design Engineer,
~ During installation of drainage fayer, the CQA Consultant will:
e observe the placement of the sand drainage layer material on the surface of the
geomembrane; and '
» confirm that the thickness of the sand dlamage fayer conforms with the project
spectﬁoatlons This will be accomp lished through the digging of small observation holes
with a spade or shovel and making required measurements. This will be per formed at a
minimum frequency of five (5) observation holes per acre, Additional depth vefification will
be conducted if déter mmed necessat y by the CQA Technician to ensure a umform thickness
of the sand layer oo

3.6, 2 Pre—Constructlon Testing . ' o

Priot o.any construotlon the Contractor shall submit results of pre-construction testmg i
conducted on representative samples of the Contractor’s source of sand drainage layer material.
In addition, the Contractor must submit results for geomembrane interface friction testing in’
accordance with the table below, The CQA Consultant will review all test results with the
Design Engirieer, '

The Contractorémust also submit 1'eprosentative samples of the sand drainage layer material for
independent pre-construction testing by the Owner or CQA Consultant. '

SAND DRAINAGE SOIL FRE-CONSTRUCTION TESTING
Materinl’ : - Test- - Standdrd Min. Test Frequeiiey :
Saod ﬂraiﬁoge I;ayor ‘ : Grain Size . ' ASTM D-422 1T estlanh :Sourgce
- Sto;ﬂ | Permeaoility,i ASTM D~2434 1 Testhaoh:Souroe
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' SAND DRAINAGE SOIL PRE-CONSTRUCTION TESTING
n&atérinlé P Test = - Standard- Min, Fest Frequency
R " Interface Shear W/ ASTM D-5321 lTenVEaéhESour;:e N
Geomembrane - oo
Direct Shear | ASTM D-3080 I Test/Bach Sauree

Interface shéér émc! direci shearf téstin'g shatl bfe per’formed at Normal stresses of 1 psi, 2 psi and 4 psi.'

Retet to Sectmn 3. 5 7 of thls CQA Plan and the applicable sections of the T echmcai
Spemﬁcatzons for interface/internal shear testing as well as permeability and grain 51zc
1equ1rements f01 the sand drainage layer materials,

3.6,3 Construction Testmg

The Design Engmcer and CQA Consultant must confirm that the necessary grain size and
hydraulic conductivity tests have been per formed, The Contractor is responsible for takmg one
sample of the sand drainage layer material during placement every 1,500 cubic yards (see table
below). The Contractor will be rcsponszb]e for collecting, packaging, and sending all samp]e‘; to
the laboratory ' :

Thé Owner: and CQA. Consultant reserve the ughtto collect addltlonal samples for test[ng by the
pro_;ect’s mdependent laboratory.

;SAND DRAINAGE SOIL CONSTRUCTION TESTING

-, Material . | . Test . . Standard Min, Test _Frcquefncy.
Sand Dreinage | . Grain Size ASTM D-422 1 Test/1,500 CY
Layer Soil : ‘ L j :
' Permesbility - ASTM D-2434 1 Test/3,000 CY

3.7 TopSOilfoiyer

3.7, 1 Observatmn Requn ements

The topsoﬂ layer material is used as the top layer in a final cover system and will be soil capable
of providing the plopez ‘base for establishing surficial grasses f01 erosion control, Before the
topsoil layer is instalicd the CQA Consultant will: ' b

. vnew the sand drainage layer prior to the installation of the topsoil layer;

s view incoming loads of the topsoil layer material; and

 ensure that sand dlamage layer testing has been per fonmed and results 1ev1ewed by the
Des;gn Englneer -
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During instaljat;ion offtopsoil layer, the CQA COnsoltant will;

. obsex ve the placement of the topsoﬂ }ayer matel ial over the. sand dramage layc: ancl
. conﬁrm that the thickness of the topsoil tayer conforms with the project spemﬁcatlons This

will be accompltshed through the dlggmg of small observation holes with a spade or shovel - -

and making; required measur ements, This will be performed at a minimum frequency: of five
(5) observatlon holes per acre. Addltaonal depth verification will be performed as detetmmed o
necessary by the CQA Technician to ensure a uniform thickness of the topsml Iaye1 :

»  Should the Contr actor utilize a blended topsoil material produced through the m]xmg of base °
soil with compost material, the CQA Consultant shall conduct visual examinations of the:
finish product. The CQA Consultant shall examine the materlal to ensure that it is a
homogeneous blend of soil/compost and that it remains consistent with the 1cplesentat1\fc
samples submitted for laboratory testing according to the specifications.

3.7.2 Pre—Construction Testmg

Prior to any construction, the Contractor shall submit results of pre-construction tostmg ;
conducted on repr esentative samples of the Contractor’s off-site source of topsoil layer material.
Should the Contractor produce a blended topsoil material using composted materials, pre-
construction testing shall be performed and submitted by the Contractor on the finished product
The CQA ConsuItant W1ll review all test results with the Design Engineer.

The Contractm must aEso subrmt repr eqentatwe samples of the topsml iayel mater fal fm
mdopendent pre—constt uotlon testmg by the Owner or CQA Con‘;ultant :

TOPSOIL MATDRTAL PRE-CONSTRUCTION TESTING
; Material . o Test ; Standard Min, Test Frcquency
Topsoil Material - : Grain Size ASTM D-422 - 1 Test/Hach Source
SR et Y] ASTMDWOT2 1 Tes/Bach Source
Organic Content ASTM D-29'%4 © 1 Test/Bach Souré;e
Pﬂrmeaoility ASTM D-2434 1 Test/each source

3.7, 3 Constructlon Testing

The Contt actor:is responSEble f01 taking one sample of the top3011 layer material durmg
pIacement evely 1,000 cubic yards (see table below). The Contractor will be 1espon31ble for
collecting, packagmg, and sendmg all samples to the laboratory. o
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The Ownel and CQA Consultant reserve the right to collect addltlonai samples : for testlng by the
pIOjeCt’S mdependent laboratmy ' ‘ :

o TOPSOIL MATERIAL CONSTRUCTION TDSTING :

. Matertal b Test i Standard ° ‘Min, Test I*:‘rcq{xclzmy

Topsoll Meletlal | - GrinStwe ASTM D-422 I Test/1,000 CY,

f o pH ASTM D-4972 1 Test/1,000 CY.
Ofganié Comtent | ASTMD-2974. [ Test/1,000 CY,

3.7.4 Sceding Requirements

The CQA Consultant observes the Contractor’s operations regatding the application lime;
fertilizer and seed and shall verify compliance with the specified mixtures and application rates,

3.8 -Stm:'m Watcr Controls

3.8, 1 Observation Requirements

Storm water controls such as run-off diversion berms, swales, channels and storm water basms
will be installed to control’ run -off from the final cover system, The Contractor wiil confirm the
location and grades of the structures, a Iong with conﬁlmlng that materials conform with the

. project speclﬁcatlons jcmd the design drawings.

3.8, 2 Geomembrane Channel meg
+ The perlmeter draingage channels to be constructed along portions of the northerly and eaeteriy
perimeter berm shall be lined with geomembrane in order to prevént stormwater flowing within
the channel from penetrating the perimeter berm materials. The limits of the drainage channel to
be lmed are ptesented on Drawing 3 and details of the installation‘are included on the detail
sheet, The installation of the geomembrane flap beneath the dramage channel shall also
accompllsh ‘the repair of damaged geomembrane along the base of the perimeter berm, The
geomembrane sheets shall be extended up the landfill slope to cover all damaged geomemmane
The distance required to cover damaged areas is var iable and will-be subject to in the field
determinations by the CQA Consultant. Once the channel if formed and lined with membrane, a
geotextlle fabric shall be applied followed by base materials comprised of asphalt grindings
followed by a second layer of fabric and then the placement of rip rap channel lining stone, The.
installation of geomembrane lining.shall also extend through the riprap lined apron that provides
for the discharge of the drainage channels to Stormwater Basin No. 2 as shown on the drawings,
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4.0 i)O:CUMEENTATION AND RECORD-KEEPING

The effectlveness of a CQA plan is Iarger dependent on the ablhty to proper ly momt01 and
7document all activities. It xs the responsibility of the CQA Consultant to obser ve and document
the actmtnes of the Conr actors in sufﬁclent detail and with sufficient continuity 1o ptowde a
‘high level of conﬁdencc that the work product complies with the design drawings and
speclﬁcatfons Documentatlon to be provided by the CQA Consultant shall include daily, work
summaries of construction activities, all laboratory test results, design and specification revisions
and constriiction photographs. The CQA Consultant shal! maintain at the site 4 compietc file of
plans and specifications, 2 CQA manual, test procedures, daily reports, and other per tment
documents. :

4, 1 Daily Record-keepmg ,
The CQA Consultant will compile daily logs which detail the construction activities,: obsez vation
and testing data sheets, meetings and/or discussions, the names of site visitors, and any
construction problems along with the actions taken to alleviate the problem, Examples of CQA
record keeping forms are provided in Appendix A.

42 Observation and Testing Reports‘
The CQA Consultant will compile and maintain a complete record of material test IGSUItS All
app[ioable test results will be included in the certification report, :

4,3 . Changes to Spec;ficat:om/Drawmgs : :

In the event that any design and/or specification changes are requned the CQA Consultant %hall '

notify the Design Engineer, Design and/or specification changes shall be made only with the
agreement of the Design Engineer and shall take the form of an addendum to the speciﬁcatlons

or demgn dlawmgs

44 . Photographic Documentatlon

The CQA Consultant will maintain a detailed photographic record of the construction actlv:tles
to provide a pictorial record of the progress of work, any problems which arise, and the
mitigation activities related to those pnoblems The photogr aphlc record will be mcIuded in the -
certification 1cport : :

4, 5 Deﬁdencws/Cm r ectlve Measures Repel ts
In the event that problems or work deficiencies arise, the CQA Consultant should determine the
natuie and extent of the deficiency, notify the Contractors, and properly document the situation.
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The: plocedurc fox handhng suoh a sttuation is to define and discuss the problem/deﬁclency,
review any altel native solutions, and implément a plan to resolve the problem/deﬂmency Inthe
‘event the Issueis not resolved, the CQA Consultant shall notify the Design Englneex All
dlscussmm and meetmgs related to the problem/deficiency shall be documented by the CQA
Consultant A conectlve measures iepmt shall be prepared, if necessary, and should mclude the
location, deseri iption, and probable cause of the problem, along with any rewmmended i '
'correctlve measurcs to ensure that the p: oblem/deficiency does not occur again, :

4, 6 Recnrd Drawmgs C

.Once the prq]ect has been completed zecord drawings will be prepai ed by the Desxgn Engmeex
to document the as-built conditions of the sité. The record drawings will present the limits and
elevations of the final cover system, drainage features, landfitl gas system components and other
relevant features of the final closure. The Record Drawings will also show the locations of
geomembrane pane]s, field seams, destructive tests, and repairs,

47 Final Repo:t

After completion of the consiruction work, the CQA Consultant and Design Engmeez wxil
prepare a final certification report in accordance with 310 CMR 19,106, The purpose of this
report is to cettify that the'work has been performed in compliance with the approved plans and
specifications, and in¢lude supporting documentation, The 1eport must include a summary of all
construction acthltles, observations and test results, construction problems and their solutlons
ohdnges in design and/or material spec¢ifications, photographs of the construction aotmtles, :
recoxd dlawmgs, and any othe1 peItment mformatton - P

5,0 .3 MEETINGS -

5.1 Pre—Constructmn Meetings :

A pre-constriction meeting should be held:before any construction activity commences. Thm
meeting should:be attended by the Owner, the Design Bngineer, the CQA Consultant, and the
Contraciors, The intention of this meetmg will be to review the design plans and specifications,
appomt each party s responSIblltty, and to discuss any problems which may arise during
consttuction : :

5. 2 Progl ess Meetings
Progress meetings should be held on a routine basis, These meetings may be necessary in 1 order
to solve problems, improve lines of communication and discuss the status of the project to date,
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5, 3 Fmal Vlewmg of ka :
At the complet:on of the project, a final viewing of the work should be performed, The Owner,
the Design Engmeel and CQA Comultant should walk the site to.view the comtruction
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ENVIRONMENTAL

Haza{dous and Solld Waste Consultants
New Bedford « Marshfiold

Phone! (508) 998-2125 o (781) 3190100

Internet: wwiv.sitet-engineering,com

DAILY CONSTRUCTION F[ELD REPORT

Date:

Praject Now:

Projecr:

Locatlon:

Tax: © (508) 998-7554 +/(781) 8344783

C‘Iiént.'

General Cantraciors:

Sub-Contracior:

SITEC Persontiel Present:

GENERAY INFORMATION

Arrival Time:
Departure Time;

Contractor Peisonnel Presents

' Eqiripment Used:
Weather: Comments: )
Temperature:

SERVICES PERFORMED & QBSERVALIONS:

- Tifle:

Date - SITEC On-Site Supervisor

-ReportNo. . -




SI

ENVIRONMEN T AL

Hazardous and Solld Waste Consultants :
Ncw Bedford Matshﬁcid :

Phone, (508} 998 2125 . (781) 319 OIOO
Faxi - (S08) 998-755¢  (781)834-4783 -
Xntcmeti www,slicc-engineering.com

GEOMEMBRANE RECIEPT

Date;

Profect No. :

Project:

Location:

Client:

General Contractors:

Sub-Contractor:

. GENERAL INF ORMATION

Munufacturers

Material Dex scriptwn.

Weather:
Temperagure:

Equipment Used to Unload Rolls:

Roll Certification Recelved:

Storage Location of Ralls:

Commnenis

; _ ROLL INFORMATION.
i Rell RoIIIdenrlﬁcaﬂon Length Width Area
“Nuinber * ° 1 . Number L) {v) {3

e

l‘j!
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